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(57) ABSTRACT

A roll medium lifting device of a recording apparatus
includes: an elevating unit that has a loading unit therein and
can be raised and lowered 1n the vertical direction; an opera-
tion lever that 1s rotatable about a fulcrum; and a cam that
performs force transmission by converting rotational move-
ment of the operation lever 1n the vertical direction to vertical
movement ol the elevating umit at a position closer to the
fulcrum 1n the operation lever. Further, when the operation
lever 1s rotated to cause the cam to move the elevating unit
upward, a portion of the cam that makes contact with the
clevating unit faces to the moving direction when the elevat-
ing unit 1s moved upward.

8 Claims, 9 Drawing Sheets
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RECORDING APPARATUS AND ROLL
MEDIUM LIFTING DEVICE

BACKGROUND

This application claims priority to Japanese Patent Appli-

cation No. 2011-012131, filed Jan. 24, 2011 which applica-
tion 1s expressly incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a recording apparatus that
includes a roll medium holder equipped with a shait which
holds a roll medium 1n a feedable manner and a temporary
placement umt on which the roll medium 1s temporarily
placed betore the roll medium 1s mounted on the roll medium
holder, and also relates to a roll medium lifting device.

RELATED ART

In this specification, the recording apparatus includes vari-
ous types of apparatuses such as an 1nk jet printer, a wire dot
printer, a laser printer, a line printer, a copying machine, a fax
machine, and so on.

A recording apparatus such as a large-size 1nk jet printer or
the like 1s configured so that roll paper 1s temporarily placed
on a temporary placement table and then mounted on a roll
paper holder that 1s attached to the recording apparatus, as
described 1 JP-A-2009-23171, because the roll paper is
heavy in weight.

In the past technique, the roll paper is at first placed on a
temporary placement table, a user lifts the roll paper approxi-
mately 2 to 5 cm by hand up to the height of the shaft of a roll
paper holder so as to align the position of the core hole of the
roll core of the roll paper and the position of the shaft, then the
roll paper holder 1s slid horizontally 1n the axial direction so
that the shaft 1s mnserted into the core hole.

However, at present, roll paper normally weighs 20 to 30
kg, and further weighs 40 to 50 kg in some cases. With such
increasing tendency 1n weight of the roll paper, a problem has
prominently arisen such that 1t consequently imposes heavy
work on a user as making the user lift up the roll paper by

hand.

SUMMARY

An advantage of some aspects of the invention is to provide
a recording apparatus in which a user can mount a roll
medium on a roll medium holder without heavy work even in
a case where the roll paper 1s heavy in weight while 1n accor-
dance with the increasing tendency 1n weight of the roll paper,
and a roll medium lifting device.

In order to achieve the above advantage, a recording appa-
ratus according to a first aspect of the mvention includes: a
roll medium holder having a shaift that holds a roll medium in
a feedable manner; a temporary placement unit on which the
roll medium 1s temporarily placed; and a roll medium lifting
device that has a loading unit onto which the roll medium 1s
loaded, and loads an end portion of the roll medium, which
has been temporarily placed as described above, onto the
loading unit and then lifts the roll medium up to the height of
the shatt of the roll medium holder so as to align the position
of the core hole of the roll core of the roll medium and the
position of the shaft. Further, the roll medium lifting device
includes: an elevating unit that has the loading unit therein
and can be raised and lowered 1n the vertical direction; an
operation lever that 1s rotatable about a fulcrum; and a cam
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that performs force transmission by converting the rotational
movement of the operation lever 1n the vertical direction to
the vertical movement of the elevating unit at a position closer
to the fulcrum 1n the operation lever. Furthermore, when the
operation lever 1s rotated to cause the cam to move the elevat-
ing unit upward, a portion of the cam that makes contact with
the elevating unit faces to the moving direction when the
clevating unit 1s moved upward.

Note that “a portion of the cam that makes contact with the
clevating unit faces to the moving direction when the elevat-
ing unit 1s moved upward” does not mean that the direction to
which the contact portion faces 1s required to be strictly the
same as the direction of movement of the elevating unit, but
means that the direction to which the contact portion faces can
have an error 1n direction and 1s acceptable 11 1t 1s approxi-
mately the same as the direction of movement of the elevating,
unit.

According to this aspect, 1t 1s possible to lift up a roll
medium from a temporary placement unit to the height of the
shaft of a roll medium holder without heavy work by using a
roll medium lifting device equipped with a loading unit onto
which the roll medium 1s loaded. In contrast, in the past
technique, the user was requested to lift up the roll medium to
the height of the shaft of the roll medium holder by hand.

In addition, it 1s possible to lift up the roll medium with a
relatively small force due to the principle of leverage.

Further, the contact portion mentioned above faces to the
moving direction when the elevating unit 1s moved upward.
Here, a large force from the cam is exerted on the elevating
unmit 1n the normal direction of the contact portion. Accord-
ingly, a large force 1s exerted on the elevating unit in the
upwardly moving direction. On the other hand, a force 1n the
lateral direction, with respect to the vertical direction, 1s
hardly exerted on the elevating unit. Accordingly, 1n the roll
medium lifting device, 1t 1s possible to cause the friction force
between the members other than the elevating unit and the
cam, and the elevating unit to be nearly zero. As aresult, 1t 1s
casy to lift up the roll medium because of the efficient force
transmission when lifting the elevating unait.

According to a second aspect of the mvention, 1t 1s prefer-
able that, in the apparatus according to the first aspect, the
portion of the cam that makes contact with the elevating unit
be so configured as to face to the movement direction of the
clevating unit when the elevating unit 1s moved upward from
the time when the operation lever 1s rotated so as to make the
cam start lifting the elevating unit upward until the time when
the rotation of the operation lever 1s stopped so as to stop the
upward movement of the elevating unat.

According to this aspect, the same action effect can be
obtained as the one 1n the first aspect, and in addition, the
eificiency of force transmission when lifting the elevating
unit can be further improved.

According to a third aspect of the invention, 1t 1s preferable
that, 1n the apparatus according to any one of the first and
second aspects, the elevating unit include a face that 1s
orthogonal to the movement direction and makes contact with
the cam, the cam have a curved surface that curves in a convex
manner, and a portion of the elevating unit that makes contact
with the cam be so configured as not to move when the
clevating unit 1s moved.

According to this aspect, the contact portion can be so
configured as to face to the movement direction of the elevat-
ing unit with ease when the elevating unit 1s moved upward.

Further, by causing the portion of the elevating unit that
makes contact with the cam not to move, 1t1s possible to make
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a portion of the elevating unit which recerves the force from
the cam be constant. As a result, the posture of the elevating,
unit can be stabilized.

According to a fourth aspect of the invention, 1t 1s prefer-
able that the apparatus according to any one of the first
through third aspects be so configured as to generate a gap
between the elevating unit and a base unit of the roll medium
lifting device when the elevating unit 1s moved upward, and
turther include a cover member that covers the gap by making
contact with the elevating unit on the way of the elevating unit
moving upward and thereaiter moving upward together with
the elevating unit.

According to this aspect, the same action effect can be
obtained as the one i1n any one of the first through third
aspects, and 1n addition, it 1s possible to prevent a finger, an
object or the like from being caught in the gap, that 1s, a safety
measure 1s provided. In the case where the roll medium 1s
heavy 1n weight, for example, weighing around 60 kg, there
ex1sts a risk that an accident may happen if a finger 1s care-
lessly got caught 1n the gap. Therefore, the configuration of
this aspect 1s particularly effective in such case.

According to a fifth aspect of the mvention, 1t 1s preferable
that, 1n the apparatus according to any one of the first through
tourth aspects, the temporary placement unit include at least
two bar members provided in parallel to each other along the
width direction of the roll medium, the base unit of the roll
medium lifting device be slidably attached to the bar mem-
bers and configured so as to place temporarily an end portion
of the roll medium thereon, a hole be provided 1n the opera-
tion lever, one of the bar members be 1nserted 1nto the hole,
the two bar members be 1nserted into the base unit, and the
base unit make contact with the operation lever at both sides
in the axial direction of rotation of the operation lever and be
so configured as to hold the elevating unit in a slidable manner
in the vertical direction.

According to this aspect, the same action effect can be
obtained as the one 1n any one of the first through fourth
aspects, and in addition, the roll medium lifting device can be
configured so as not to use a screw therein. Therefore, 1t 1s
casy to assemble the roll medium lifting device. Furthermore,
according to this aspect, there exhibits excellence 1n cost
reduction and smart appearance 1n the device.

According to a sixth aspect of the invention, 1t is preferable
that, 1n the apparatus according to any one of the first through
fifth aspects, the loading unit in the elevating unit have two
sides that make contact with the roll medium loaded onto the
loading unit when viewed from the axial direction of rotation
of the operation lever, and the distance between the two sides
become shorter as they proceed downward.

According to this aspect, the same action elfect can be
obtained as the one 1n any one of the first through fifth aspects,
and 1n addition, the roll medium can be prevented from being
unsteady when 1t 1s loaded onto the loading unit. Accordingly,
the position of the roll medium can be stabilized when the roll
medium 1s loaded thereon.

A seventh aspect of the invention 1s the roll medium lifting
device that has been described in any one of the first through
s1xth aspects.

It 1s to be noted that the roll medium lifting device of the
invention 1s not limited to the roll medium lifting device used
in the recording apparatus.

In the roll medium lifting device according to this aspect,
the same action eflect can be obtained as the one described in

cach of the aforementioned aspects.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be described with reference to the
accompanying drawings, wherein like numbers reference like
clements.
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FIG. 1 1s a side cross-section view schematically 1llustrat-
ing the overall configuration of a printer according to an

embodiment of the invention.

FIG. 2 1s a perspective view 1llustrating a lifting device
according to an embodiment of the invention.

FIGS. 3A through 3C are perspective views 1llustrating an
assembly method of a lifting device according to an embodi-
ment of the mvention.

FIG. 4 1s a side cross-section view 1llustrating operation of
a lifting device according to an embodiment of the invention
(before lifting).

FIG. 5 1s an elevation view of the lifting device in the state
as 1llustrated 1n FIG. 4.

FIG. 6 15 a side cross-section view 1llustrating operation of
a lifting device according to an embodiment of the invention
(during lifting).

FIG. 7 1s another side cross-section view illustrating opera-
tion of a lifting device according to an embodiment of the
invention (during lifting).

FIG. 8 15 a side cross-section view 1llustrating operation of
a lifting device according to an embodiment of the invention
(lifting completed).

FIG. 9 1s an elevation view of the lifting device 1n the state
as 1llustrated 1n FIG. 8.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Hereinalter, embodiments of the invention will be
described with reference to the drawings.

FIG. 1 1s a side cross-section view schematically 1llustrat-
ing the overall configuration of a large-size ink jet printer 1
(heremafiter, simply called a printer) as a recording apparatus
according to an embodiment of the mnvention.

As shown 1 FIG. 1, the printer 1 includes a medium
transport unit 26, a recording unit 28, and a winding unit 37.
The medium transport unit 26 1s so configured as to unwind a
roll medium R that has been wound 1n a roll state and trans-
port it 1n a transport direction A. To be more specific, the
medium transport unit 26 includes a first holder unit 3 and a
pair of rollers 29.

The first holder unit 3 1s provided so as to hold both end
portions of the roll medium R 1n a rotatable manner. Further,
the first holder unit 3 includes a shait 13 that 1s fitted into a
corchole 12 ofaroll core 11 of the roll medium R and a flange
9 that can make contact with the end portion of the roll
medium R. The shaft 13 can take either a configuration in
which 1t can freely rotate or a configuration in which it 1s
driven by the drniving force given by a motor (not shown).
Note that in the configuration 1n which the shaft 13 can freely
rotate, the roll medium R 1s pulled and unwound by the pair of
rollers 29 driving at the downstream side in the transport
direction.

The first holder units 3 are disposed 1n pairs opposing each
other. Further, at least one of the first holder units 3 can be slid
in a width direction X so as to adjust the attachment position
thereol 1n accordance with the difference 1n width dimension
of the roll medium.

On the lower side of the first holder unit 3, a temporary
placement table 5 as a temporary placement unit and a lifting
device 2 as a lifting unit, which will be later explained 1n
detail, are provided. Here, brietly speaking, the temporary
placement table 5 1s a table on which the roll medium R 1s
temporarily placed before 1t 1s attached to the first holder unit
3. For example, the temporary placement table 5 1s configured
of two bar members 7a, 7b that are provided extending 1n the
width direction X. The lifting device 2 1s so configured as to
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casily lift up the roll medium R, which 1s heavy 1n weight and
1s placed on the temporary placement table 5, and attach a side
end of the roll medium R to the first holder unit 3 with ease.

More specifically, the lifting device 2 1s equipped with a
base unit 8 that can slidably move 1n the width direction X
with respect to the two bar members 7a and 75, an operation
lever 6, and an elevating unit 16. When the operation lever 6
1s rotated in one direction, the elevating unit 16 1s raised so as
to l1ft the roll medium R upward. On the other hand, when the
operation lever 6 1s rotated in the opposite direction, the
clevating umt 16 1s lowered so as to bring down the roll
medium R.

The recording unit 28 includes a main printer body 19.
Carriage guide shaits 21 extending 1n the width direction X, a
carriage 23, a recording head 25, and a medium support unit
277 are provided 1n the main printer body 19. The carriage 23
1s so provided as to move in the width direction X while being
guided by the carriage guide shafts 21. The recording head 235
1s provided on the carriage 23 at a position opposing the
medium support umt 27, and configured so as to perform
recording by discharging ink on to the roll medium R. In
addition, the medium support unit 27 1s so provided as to
support the roll medium R and maintain the distance between
the roll medium R and the recording head 25 at a predeter-
mined length.

Although the pair of rollers 29 1s provided inside of the
main printer body 19, it may be provided outside thereof. This
1s because what 1s needed here 1s to transport the roll medium
R 1n the transport direction A.

A pre-heater 31 1s provided on the upstream side 1n the
transport direction from the main printer body 19. The pre-
heater 31 heats the roll medium R beforehand at a stage before
recording 1s performed on the roll medium R so that the ink
which lands on the roll medium R 1s easily dried when the
recording 1s performed.

Furthermore, an aiter-heater 33 is provided on the down-
stream side 1n the transport direction from the main printer
body 19. The after-heater 33 1s expected to surely dry the ink
having landed on the roll medium R 1n a period of time after
the recording has been performed and just betfore the roll
medium R 1s wound by the winding unit 37.

The winding unit 37 1s so configured as to wind the roll
medium R using driving force and hold the wound roll media
R with a second holder unmit 40 that i1s attached to two bar
members 39.

It 1s to be noted that the printer 1 includes support frames
17, which are formed 1n an inverted T-shape when viewed
from the side and have casters 15 for movement at the lower
end portion, that are disposed opposing each other at left and
right end portions thereof. The main printer body 19 1s
arranged on the upper portion of the support frames 17. The
temporary placement table 5 1s attached to a sub-frame 35 that
1s fixed to the support frame 17.

Next, the lifting device 2 of this embodiment will be
described 1n detail.

FIG. 2 1s a perspective view 1llustrating the lifting device 2
ol the embodiment. Since the lifting device 2 1s provided with
a pair of structures of the same configuration under the vicin-
ity of each end of the roll medium R, only one of them 1is
illustrated in the drawings.

As shown 1n FIG. 2, end portions of the bar members 7a, 75
are sustained by a bar sustainer 24 that i1s attached to the
sub-frame 35. And the lifting device 2 1s installed on the bar
members 7a, 7b. The lifting device 2 includes the base unit 8,
the elevating unit 16 and the operation lever 6.

The base unit 8 1s so installed as to be slidably movable
with respect to the two bar members 7a, 7b.
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The elevating unit 16 1s so installed as to be slidably mov-
able 1n the vertical direction Z with respect to the base unit 8.
Further, on the upper sides of the base unit 8 and the elevating
unit 16, the loading unit 22 onto which the roll medium R 1s
loaded 1s provided. In the configuration of the embodiment,
the upper side of the base unit 8 and the upper side of the
clevating unit 16 are at the same height 1n a state in which the
clevating unit 16 1s lowered.

It may be advisable that the loading umt 22 is configured
only by the upper side of the elevating unit 16 because the
same action elfect can be obtained thereby.

Furthermore, both end sides of the loading umt 22 are
tformed higher than the center portion thereof when viewed
from the axial direction (X) of the bar members 7a, 7b. To
rephrase, the upper surface of the loading unit 22 1s formed so
that two upper sides 22a, 22b that make contact with the roll
medium R have a V-shaped look. Accordingly, when the roll
medium R 1s loaded onto the loading unit 22, the roll medium
R can be prevented from rolling so as to stabilize the position
of the roll medium R. From an engineering standpoint, the
two upper sides 22a, 22b are not necessarily required to be
V-shaped; that 1s, 1t 1s suificient that the two upper sides 22a,
22b are provided so that the distance between the two upper
sides 22a, 226 becomes shorter as they proceed downward
when viewed from the axial direction (X), and are configured
so that the two sides 22a, 225 make contact with the outer
periphery of the roll medium R.

It 1s needless to say that the loading unit 22 may be formed
so that the upper surface thereof has a U-shaped look when
viewed from the axial direction (X) of the bar members 7a,
7b.

The operation lever 6 1s so provided as to be rotatable about
a single bar member 75 as a rotation axis. Further, through the
principle of leverage, as will be described later 1n detail, the
embodiment 1s configured so that the elevating unit 16 can be
moved upward with a small force.

Subsequently, an assembly method of the lifting device 2
will be described below.

FIGS. 3A through 3C are perspective views 1llustrating the
assembly method of the lifting device 2 according to the
embodiment.

As shown in FIG. 3 A, the operation lever 6 1s provided with
a hole 4 and a cam 10. The operation lever 6 1s attached to the
base unit 8 so that the cam 10 enters the 1nside of the base unmit
8. The elevating unit 16 1s covered with a cover member 20
from above. Further, the cover member 20 and the elevating
unit 16 are attached to the base unit 8 from above so thata cam
tollower 18 provided on the elevating unit 16 enters the inside
of the base unit 8 to make contact with the cam 10.

Then, the device comes into the state as 1llustrated 1in FIG.
3B. At this time, the hole 4 1n the operation lever 6 can be seen
through an insertion portion 145 of the base unit 8. The
operation lever 6 1s 1n a state of being pinched in the base unit
8.

Subsequently, as 1llustrated 1n FIG. 3C, the two bar mem-
bers 7a, 7b are inserted 1nto two 1nsertion portions 14a and
145 of the base unit 8, respectively. At this time, the single bar
member 75 1s 1nserted 1nto the hole 4 1n the operation lever 6.
The operation lever 6 1s capable of rotating about this bar
member 75 as a rotation axis. It 1s possible to move the entire
lifting device 2 1n the width direction X of the roll medium R
to which the bar members 7a, 75 are extended, by moving the
base unit 8 in a sliding manner with respect to the two bar
members 7a, 7b.

The lifting device 2 can be easily assembled as described
above without using a screw.
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Next, operation of the lifting device 2 1s described below.

FIG. 4 1s a side cross-section view of the lifting device 2
indicating a state in which the roll medium R 1s placed on the
loading unit 22 before being lifted up. Meanwhile, FIG. 5 1s
an elevation view of the lifting device 2 1n the state as 1llus-
trated 1n FIG. 4.

As shown 1n FIGS. 4 and 3, the roll medium R 1s placed on
the loading unit 22 of the lifting device 2.

At this time, 1n the case where the position of the upper
surface of the loading unit 22 1s higher than the position of the
temporary placement table 5 configured by the two bar mem-
bers 7a, 7b as 1n the configuration of this embodiment, a pair
of the lifting devices 2 1s separately slid toward both sides and
then the roll medium R 1s once placed on the temporary
placement table 5.

Subsequently, the roll medium R having been placed on the
temporary placement table 5 1s loaded onto the loading unit
22 of the Iifting device 2. The roll medium R 1s loaded thereon
in the following manner: a user lifts up one end side of the roll
medium R and slides one of the pair of lifting devices 2 to the
vicinity under the one end; then loads the one end side of the
roll medium R onto the loading unit 22 of the one of the pair
of lifting devices 2. Similarly, the user lifts up the other end
side of the roll medium R and slides the other of the pair of
lifting devices 2 to the vicinity under the other end; then loads
the other end side of the roll medium R onto the loading unit
22 of the other of the pair of lifting devices 2.

It may be advisable that the position of the upper surface of
the loading unit 22 1s lower than the position of the temporary
placement table 5 configured by the two bar members 7a, 75.
In such a configuration, the roll medium R 1s at first placed on
the temporary placement table 5. And, it 1s sufficient that the
pair of lifting devices 2 1s only slid to come to the vicinities of
both ends of the roll medium R.

In the case where the position of the upper surface of the
loading unit 22 1s higher than the position of the temporary
placement table 5 configured by the two bar members 7a, 75,
it 1s needless to say that the loading unit 22 can be used as the
temporary placement unit (the temporary placement table 5).

FIG. 6 1s a side cross-section view 1llustrating the operation
of lifting during the process of the lifting device 2 according
to the embodiment.

As 1llustrated 1n FIG. 6, the operation lever 6 1s rotated
about the single bar member 75 counterclockwise in the
drawing from the state as illustrated 1n FI1G. 4. At this time,
based on the principle of leverage, the distance from a ful-
crum B as a rotation center of the operation lever 6 to a point
of effort C where force 1s applied to the operation lever 6 1s
suificiently longer than the distance from the rotation center
of the operation lever 6 (fulcrum B) to a point of action D as
the portion 10q of the cam 10 that makes contact with the cam
tollower 18.

The rotation of the operation lever 6 1s accompanied by the
rotation of the cam 10; then the cam 10 exerts a pushing-up
force on the cam follower 18 of the elevating umit 16. This
causes the elevating unit 16 to move upward. Thus, the elevat-
ing unit 16 moves the roll medium R upward. At this time, the
lifting device 2 converts a relatively small force exerted by the
user to a larger force by leverage so that the heavy roll
medium R can be lifted upward.

Further, the portion 10a of the cam 10 that makes contact
with the cam follower 18 faces to the movement direction Z of
the elevating unit 16. Therefore, the direction to which the
cam 10 exerts the force on the cam follower 18 1s the move-
ment direction Z of the elevating unit 16. In other words, a
force 1n the lateral direction with respect to the movement
direction Z of the elevating unit 16 1s not exerted. Accord-
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ingly, friction resistance between the elevating unit 16 and the
base unit 8 can be made unlimitedly small. As a result, loss of
force can be minimized so that the roll medium R 1s easily
lifted up.

It 1s to be noted that the cam 10 performs rotary motion,
whereas the cam follower 18 performs linear motion. Accord-
ingly, friction 1s generated between the cam 10 and the cam
tollower 18. However, 1t 1s possible to remove the influence of
the friction almost completely by making the contact portion
smooth.

FIG. 7 1s another side cross-section view 1llustrating the
operation of lifting during the process of the lifting device 2
according to the embodiment.

As 1llustrated 1n FIG. 7, when the operation lever 6 1s
turther rotated counterclockwise 1n the drawing from the state
as 1llustrated 1n FIG. 6, the com 10 further rotates. This causes
the elevating unit 16 to move further upward. Thus, the elevat-
ing umt 16 further lifts up the roll medium R. At this time, the
cover member 20 installed at a position between the elevating
unit 16 and the base unit 8 makes contact with the elevating
unit 16. In this embodiment, the outside surface of the elevat-
ing unit 16 and the inside surface of the cover member 20
make contact with each other.

The device may have a configuration 1 which there 1s
provided a projection or the like so that the cover member 20
and the elevating unit 16 make contact with each other.

In this case, the portion 10a of the cam 10 that makes
contact with the cam follower 18 also faces to the movement
direction Z of the elevating unit 16. Therefore, a force in the
lateral direction with respect to the movement direction Z of
the elevating unit 16 1s not exerted.

FIG. 8 15 a side cross-section view 1llustrating the lifting
device 2 which has completed the operation of lifting; mean-
while, FIG. 9 1s an elevation view 1illustrating the elevation
device 2 1n the state as illustrated 1n FIG. 8.

As shown in FIG. 8, when the operation lever 6 1s further
rotated counterclockwise in the drawing from the state as
illustrated 1n FIG. 7, the cam 10 also further rotates. This
causes the elevating unit 16 to move further upward. Thus, the
clevating unit 16 turther lifts up the roll medium R. At this
time, the portion 10q of the cam 10 that makes contact with
the cam follower 18 also faces to the movement direction Z of
the elevating unit 16. Therefore, a force 1n the lateral direction
with respect to the movement direction Z of the elevating unit
16 1s not exerted.

Further, at this time, the cover member 20 moves upward
with the elevating unit 16. The cover member 20 1s so con-
figured as to cover a gap E which 1s generated between the
clevating unit 16 and the base unit 8 by the upward movement
of the elevating unit 16. Accordingly, there exists no risk that
an object comes 1nto the gap E. In addition, a risk of occur-
rence of an accident 1s not present such that a finger 1s mis-
takenly got caught 1n the gap E. In particular, since the gap E
1s generated when the movement distance of the elevating unit
16 1s relatively long, the configuration having the cover mem-
ber 20 as 1n this embodiment 1s effective. Furthermore, since
there exists a risk of occurrence of an accident when the roll
medium R 1s heavy 1n weight, the configuration having the
cover member 20 1s effective.

Finally, as illustrated in F1G. 9, the rotation of the operation
lever 6 1s stopped so as to stop the lifting-up of the roll

medium R when the core hole 12 of the roll core 11 of the roll
medium R has reached the height of the shatt 13 of the first

holder unit 3. While being in this state, the shaft 13 1s fitted
into the core hole 12 by sliding the first holder umt 3. The
operation lever 6 can be released when the first holder unit 3
has been fitted to one end side of the roll medium R. Subse-
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quently, the first holder unit 3 1s fitted to the other end side of
the roll medium R 1n the same manner.

As described thus far, the portion 10a of the cam 10 that
makes contact with the cam follower 18 always faces to the
direction Z to which the elevating unit 16 moves during the
roll medium R being lifted up. Accordingly, as mentioned
betfore, a force 1n the lateral direction with respect to the
direction 7Z to which the elevating unit 16 moves 1s not
exerted. Consequently, friction resistance between the elevat-
ing unit 16 and the base unit 8 can be made unlimitedly small.
As a result, loss of force can be minimized so that the roll
medium R 1s easily lifted up.

Further, a portion of the cam follower 18 that makes contact
with the cam 10 1s constant 1n position. Therefore, a portion of
the elevating unit 16 that receives the force from the cam 10 1s
always the same. Accordingly, the posture of the elevating
unit 16 can be stabilized. It 1s advisable that the portion
mentioned above 1s positioned directly below the center of
gravity ol the elevating unit 16, because the posture of the
clevating unit 16 can be further stabilized.

Although, 1n this embodiment, the device 1s configured so
that the portion 10a of the cam 10 that makes contact with the
cam follower 18 always faces to an upward direction as the
direction of lifting-up, the portion 10q 1s not always needed to
face to the upward direction. From an engineering standpoint,
it 1s suilicient that the device 1s configured so that the contact
portion 10a faces to the upward direction as the direction of
lifting-up at the time when the force 1s largely exerted on the
cam follower 18 by the cam 10. For example, the contact
portion 10a 1s not needed to face to the upward direction
betfore starting the lifting-up.

Next, operation to lower the roll medium R which has been
set on the first holder unit 3 1s described.

In the case where the roll medium R which has been once
set thereon 1s used up, only the roll core 11 remains and 1t will
not cause any trouble to directly remove the roll core 11
because 1t 1s relatively light in weight. However, for example,
betore the roll medium R which has been once set 1s actually
used up, 1t sometimes takes place that the once-set roll
medium R 1s needed to be replaced by the roll medium R of
other size, other kind or the like. In such case, the once-set roll
medium R, which 1s heavy in weight, 1s needed to be detached
from the first holder umit 3 and lowered.

In this case, the operation lever 6 1s rotated so that the
clevating unit 16 1s moved upward to receive the roll medium
R. To be more specific, the elevating unit 16 1s moved up to the
position as specified 1n FIGS. 8 and 9 or to a higher position
than that. Then, the first holder unit 3 1s slid outside so as to
take out the shaft 13 of the first holder unit 3 from the core
hole 12 of the roll core 11 of the roll medium R. Thereatter,
the operation lever 6 1s rotated 1n the order from the state in
FIG. 7 down to the states 1n FIG. 6 and FIG. 4 so as to move
the elevating unit 16 downward. This causes the roll medium
R to be lowered. Needless to say, after one end side of the roll
medium R 1s detached, the other end side of the roll medium
1s detached in the same manner.

Although, 1n this embodiment, the lifting device 2 1s dis-
posed under the first holder unit 3 as the medium transport
unit 26, the lifting device 2 may be disposed under the second
holder unmit 40 as the winding unit 37. In this case, the roll
medium R 1s detached and lowered from the second holder
unit 40 and can be gently placed on a predetermined place.
The configuration 1 which the lifting device 2 1s disposed
under the second holder unit 40 1s effective because the
wound roll medium R 1s heavy 1n weight.

Further, although the embodiment employs the configura-
tion 1n which the cam 10 provided on the operation lever 6
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directly makes contact with the cam follower 18 provided on
the elevating unit 16 so as to directly transmit the driving
force, the invention 1s not limited thereto. From an engineer-
ing standpoint, the device may have a configuration in which
the cam 10 that 1s provided most downstream 1n the driving
force transmission direction of a driving force transmission
unit including gear or the like makes contact with the cam
follower 18 of the elevating unit 16 so as to transmait the
driving force. Here, 1t 1s suificient that the portion 10a of the
cam 10 which makes contact with the cam follower 18 faces
to the direction in which the elevating unit 16 1s moved.

The printer 1 as the recording apparatus according to the
embodiment includes: the first holder unit 3 as the roll
medium holder having the shaft 13 that holds the roll medium
R 1n a feedable manner; the temporary placement table 5 as
the temporary placement unit on which the roll medium R 1s
temporarily placed; and the lifting device 2 as the roll medium
lifting device that has the loading unit 22 onto which the roll
medium R 1s loaded, and loads an end portion of the roll
medium R, which has been temporarily placed as described
above, onto the loading unit 22 and then lifts the roll medium
R up to the height of the shaft 13 of the first holder unit 3 so
as to be able to align the position of the core hole 12 of the roll
core 11 of the roll medium R and the position of the shaft 13.
Further, the lifting device 2 includes: the elevating unit 16 that
has the loading unit 22 therein and can be raised and lowered
in the vertical direction Z; the operation lever 6 that 1s rotat-
able about the fulcrum B; and the cam 10 that performs force
transmission by converting the rotational movement of the
operation lever 6 1n the vertical direction Z to the vertical
movement of the elevating unit 16 at a position closer to the
fulcrum B 1n the operation lever 6. Furthermore, when the
operation lever 6 is rotated to cause the cam 10 to move the
clevating unit 16 upward, the portion 10q of the cam 10 that
makes contact with the elevating unit 16 faces to the move-
ment direction Z when the elevating unit 16 1s moved upward.

Further, in the embodiment, the portion 10a of the cam 10
that makes contact with the elevating unit 16 1s so configured
as to face to the movement direction Z of the elevating unit 16,
during the time from when the operation lever 6 starts to rotate
and the cam 10 makes the elevating unit 16 start to move
upward to when the operation lever 6 stops and the elevating
unit 16 stops to move upward.

Furthermore, 1n the embodiment, the elevating unit 16
includes the cam follower 18 as the face that 1s orthogonal to
the movement direction and makes contact with the cam 10,
the cam 10 has a curved surface that curves 1n a convex
manner, and the portion of the cam follower 18 that makes
contact with the cam 10 1s so configured as not to move when
the elevating unit 16 1s moved.

In addition, the apparatus of this embodiment i1s so config-
ured as to generate the gap E between the elevating unit 16
and the base unit 8 of the lifting device 2 when the elevating
umt 16 1s moved upward, and further includes the cover
member 20 that covers the gap E by making contact with the
clevating unit 16 on the way of the elevating unit 16 moving
upward and thereafter moving upward together with the
clevating unit 16.

Further, 1n the embodiment, the temporary placement table
5 1includes at least two bar members 7a, 75 provided 1n par-
allel to each other along the width direction X of the roll
medium R, the base unit 8 of the lifting device 2 1s slidably
attached to the bar members 7a, 756 and configured so as to
place temporarily an end portion of the roll medium R
thereon, the hole 4 1s provided 1n the operation lever 6, the
single bar member 75 1s mnserted into the hole 4, the two bar
members 7a, 75 are inserted into the base unit 8, and the base
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unit 8 makes contact with the operation lever 6 at both sides in
the axial direction (X) of rotation of the operation lever 6 and
1s so configured as to hold the elevating unit 16 1n a slidable
manner 1n the vertical direction Z.

Furthermore, 1n the embodiment, the loading unit 22 1n the
clevating unit 16 has two sides 22a, 225 that make contact
with the roll medium R loaded onto the loading unit 22 when
viewed from the axial direction (X) of rotation of the opera-
tion lever 6, and the distance between the two sides 22a, 225
becomes shorter as they proceed downward.

The invention 1s not limited to the aforementioned embodi-
ments and various kinds of variations can be made on the
invention without departing from the aspect and the scope of
the invention. It 1s needless to say that such variations on the
invention are also included 1n the scope of the invention.

What 1s claimed 1s:

1. A recording apparatus comprising;:

a roll medium holder having a first roll medium holder and
a second roll medium holder, the first and second roll
medium holders holding a roll medium 1n a feedable
manner;

a roll medium lifting device that has a loading unit onto
which the roll medium 1s loaded, and lifts the roll
medium; and

a supporting unit that supports the roll medium lifting
device between the first roll medium holder and the
second roll medium holder,

wherein the roll medium lifting device includes:

an elevating unit that has the loading unit therein and can be
raised and lowered 1n the vertical direction;

an operation lever that is rotatable about a fulcrum; and

a cam that performs force transmission by converting rota-
tional movement of the operation lever in the vertical
direction to vertical movement of the elevating unit at a
position closer to the fulcrum 1n the operation lever,

wherein when the operation lever i1s rotated to cause the
cam to move the elevating unit upward, a portion of the
cam that makes contact with the elevating unit faces to
the moving direction when the elevating unit 1s moved
upward.

2. The recording apparatus according to claim 1,

wherein the roll medium lifting device includes a base unit
which makes contact with the operation lever,

wherein the base unit makes contact with the operation
lever at both sides 1n an axial direction of rotation of the
operation lever and 1s so configured as to hold the elevat-
ing unit in a shidable manner 1n the vertical direction.
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3. The recording apparatus according to claim 1,

wherein a portion of the elevating unit that makes contact
with the cam 1s so configured as not to move in an
orthogonal direction which 1s orthogonal to the move-
ment direction when the elevating unit 1s moved.

4. The recording apparatus according to claim 1,

wherein the recording apparatus i1s so configured as to
generate a gap between the elevating unit and a base unit
of the roll medium lifting device when the elevating unit
1s moved upward; and further includes a cover member
that covers the gap by making contact with the elevating
unit on the way of the elevating unit moving upward and

thereafter moving upward together with the elevating
unit.

5. The recording apparatus according to claim 1,

wherein the supporting unit includes a bar member that
supports the roll medium lifting device,

wherein the operation lever includes a hole in which the bar
member 1s mserted, and the operation lever 1s rotated
about the bar as a rotation shaft.

6. The recording apparatus according to claim 1,

wherein the loading unit 1n the elevating unit has two sides
that make contact with the roll medium loaded onto the
loading unit when viewed from the axial direction of

rotation of the operation lever, and the distance between
the two sides becomes shorter as the sides proceed
downward.

7. A recording apparatus comprising:

a roll medium holder that holds a roll medium 1n a feedable
manner; and

a roll medium lifting device that has a loading unit onto
which the roll medium 1s loaded, and lifts the roll
medium,

wherein the roll medium lifting device includes:

an elevating unit that has the loading unit therein and can be
raised and lowered 1n the vertical direction;

an operation lever that 1s rotatable about a fulcrum;

a cam that performs force transmission by converting rota-
tional movement of the operation lever in the vertical
direction to vertical movement of the elevating unit; and

a cover member that covers a gap between the elevating
unit and a base unit of the roll medium lifting device
when the elevating unit 1s moved upward.

8. The recording apparatus according to claim 7,

wherein the cover member that covers the gap by making
contact with the elevating unit on the way of the elevat-
ing unit moving upward and thereafter moving upward
together with the elevating unat.
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